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ABSTRACT 
This project deals with photo-documentation of ocular structures 
through an ocular of the Nikon Biomicroscope which was ea uipped with an 
electronic flash unit. A camera adaptor was developed and manufactured 
out of aluminum stock and fitted to the slit lamp. A standard camera 
back was attached to the adaptor/slit lamp and through this ocular photo-
graphs were taken to determine proper exposure settings for various ill-
uminations used in documenting particular ocular structures. A man-
ual of techniques was developed for the purpose of being a guide for an 
average practitioner des iring to do photodocumentation with a minimum of 
capitaJ outlay or extensive knowledge of photography. 
A catalogue of slides is included as examples of photographs 
taken using this developed method. 
INTRODUCTION 
The purpose of this research is the development of a manual de-
scribing techniques and equipment for photodocumentation of o~lar 
structures. This research includes but is not limited to documentation 
of contact lens fitting and induced physiological changes associated 
with contact l ens~s. The field of photography dates back well over a 
hundred years and ocular photography began as early as the 1900's.' 
There have been many advances toward the development of slit lamp 
photography. The first step occured back in 1911 when Gullstrand1 
designed and built the predecessor of the modern slit lamp. The Gull-
strand slit lamp was later combined with a stereoscope microscope which 
was devised by Czapski and Schatz2 onto a single stand in much the sa~e 
way as the biomicroscope of today. With improvements in optics it was 
only a short time until the range of the biomicroscope was extended 
Ua.ck to the fundus. In 1950 Littman introduced a biomicroscope 
that allowed the illum.and microscope to be in the same vertical plane. 
The development of ocular photography was originally begun in the 
1900's and it consisted mainly of standard camera equipment used at the 
limits of its near range. 3 There was an increasing interest in this 
means of documentation in the 1930's and 1940's and it promoted new 
techniques designed specifically at reducing the object distances and 
increaslng image size. , Irvine and Stimson 4 , Bogart 5 and others experi-
men ted with techniques of anterior segr.wnt photography using ga11or~l 
photographic equipment of the period combined with close-up adapta-· 
tions of extension tubes and plus lenses. 6 Abrahamson in 1953 writes of 
his technique of external photography utilizing extension tubes 
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and external lighting. Later in 1962 he tells of refinements in his 
technique by use of a strobe/flash and a macro lens. 
The use o: extension tubes and macrolenses are still being used 
today in much the same way as then but the quality and specilization of 
photographic equipment has increased markedly. Today the single lens 
reflex (SLR) camera is the canera of choice. The SLR allows a high 
degree of versatility due to the fact that specialized lenses may be 
quickly removed and attached, The camera also allows the viewer to see 
exactly what he will be photographing so that precise focusing and de-
sired magnification can be achieved. 
The first recorded attempt at slit lamp photography was made by 
Goldmann1in 1940. The results were rather poor due to the l_imiting 
' 
alignment of the optics and the illumination systems for. the slit lamp 
the resulting levels of illumination. When Brent,Guillebon and Lee9 
included a strobe unit into the illum~nation syst0m the slit lamp be-
came a much more versatile photographic tool allowing photographs to 
be taken of deeper ocular structures with higher magnification and 
faster shutter speeds . 
Today there are a variety of photographic biomicroscopes avail-
able directly from manufacturers such as Nikon, Zeiss, Topcon, :1entor 
and others. While only Nikon ,and '7eiss have strobe units it is 
possible to take acceptable photographs with no strobe such as shown by 
10 Skolnik a nd Baynabb , There has also been a study by Garris and Harmon · 
in 198 :hich incorporated only an external strobe or an external strobe 
combined with the internal strobe which has been shown to be successful 
in taking overall shots of the eye. There have also been studies made 
on using the photoslit la~p along with auxiliary lenses to photograph 
20 '' 
the fundus of the ey~. ' 
- .. r 
These photographic biomicroscopes offered today allow the prac-
titioner to take acceptable low to medium magnification photos of the 
anterior ocular structures. The systems are limited, however due 
mainly to three factors: First, the photographic portion of the bio-
microscope has a separate optical system that bypasses the oculars and 
hence limits the angular magnification available to approximately 17X. 
Associated with this separate optical routing of the photographic 
apparatus is an inability for the practitioner to line up specialized 
shots such as specular reflections with most systems. Second, the 
present pre-manufactured systems do not have a systematically out-
lined manual for taking ocular photos and the practitioner must de-
vel op his slit la~p photographic skil ls by a trial and error method. 
Third , the cost associated with present systems can be prohibitive. 
These costs can range from $800 to $1,500 depending on the chosen 
system . 
These investigators chose to develop a system of ocular photo-
graphy utilizing one of the oculars of the slit lamp, thus achieving 
the full magnification available with the particular slit lamp. 
This also allows the practitioner to circumvent the proble~s inherent 
with the pre-manufactured systems as he or she can now view exactly 
what is at the film plane1 which is critical in lining up specialized 
shots such as specular reflections to view endothelium. Development 
and set up of a system by the practitioner can also result in sub-
stantially lower capitol oulay ths.n with a pre-manufactured system. 
ln addi tion1 any 35 mm camera body can be used while this choic..e is 
not available with the pre-manufactured systems . 
'l'his manual is meant· as a general guide for the average prac-
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ti tioner to take ocular photographs using this system and should 
apply to most slit lamps and cameras. These investigators chose to use 
the Nikon slit lamp and a ?entax ;,IE Super and a t1inol ta XGM camera body 
and hence some of the information may be applicable to this equipment 
only. 
METHODOL(X;Y 
The development of a manual for slit lamp photography incor-
porates various areas of photography and biomicroscopy with the man-
ipulation of optical and physical factors to achieve the desired res-
ults. A number of aspects were investigated prior to the actual 
development of the manual describing the particular techniques to be 
used for photodocumentation. 
The first aspect to be dealt with is the development of the camera 
adaptor. A prototype adaptor for the Nikon slit lamp was graciously 
made available by Lynn Coon, O.D. The adaptor was developed through a 
trial and error method to determine the critical distance the ocular 
of the slit lamp must be held ou·to provide the convergence necessary 
to faci~itate a focused image on the camera film plane in the absence 
of a conventional camera lens. These investigators measured the di-
mensior:s of the prototypes with a micrometer and then manufactured 
the adaptor on a machining lathe as described in the appendix titled 
"Adaptor specifications and set up". 
These investigators did a literature review of biomicroscopic 
techniques standard and specialized, which are invaluable in any slit 
lamp exam and critical to the success of photo-documentation. The 
techniques and illuminations pertinent to ocular photography are 
outlined in the appendix titled '1Biomicroscofi c 'rechniques for Ocular 
P '1otography." 
A review of previous research in this area of ocular photography 
provided information on film tYPe suitability. This research used 
64, 200 and 4oO ASA Kodachrome slide film for photo-documentation. 
The discussion of when ~ch was used is included in the manual of 
technique. A further discussion of film type is found in the appendix 
titled "Film T.::\li)es and Suitability ... 
The techniques for taking specific ocular photographs were devel-
oped by incorporating the knowledge from previous research and from 
techniques derived through a systematic examination of exposure sett-
ings, illumination setups, film types and magnification settings. The 
previous research in this area however has generally been done through 
the pre-manufactured photo setups. A lot of the techniques described 
by previous research therefore h~e limited application for ocular photo-
graphy done through one of the oculars especially at higher magnifi-
cations. The systematic investigation of the variables associated with 
ocular photography was done on seven general ocular structurer. These 
structures include: 1) External lids and adenexia 
2) Palpebral conjunctiva 
3) Sclera/buLbar conjunctiva 
1-l-) Limbus 
5) Cornea 
6) Iris 
7) Lens 
Under each of thes e sections a quantity of photographs were taken 
using a set system of variable manipulation. An average of three ill-
urnina tion set ups were used. with each category. A parall el.~:pi ped/ 
optic section and a wide focal illumination were used with all cate-
gories. The other· illuininations us:ed were determined by the specific 
photographic needs and idiosyncracies associated with a particular 
structure . On opaque structures such as the lids and adenexia, there 
is a limitation the the number of illumination set ups needed while 
with transparent structures such as cornea and lens, more than three 
illumination set ups were explored. With each category the magni-
ficat. 'lon was varied with each illumination set up so that a low 
( 7 - 16X) medium ( 17X) and high( 26 ~ 3.5X) magnification was utilized. 
-(-
Flash exposure settings were also manipulated to utili7-e a low, med~ 
ium and high flash setting for each condition. .iore than one photo-
graph was generally taken with a particular set of conditions to 
minimize problems with focus, patient blinks and the like. 
The photo-documentation of cornerustructure involved three sub-
sections, These include: 1) General corneal shots of infiltrates, 
foreign bodies and pathological conditions. 2) High magnification 
photography of corneal endothelium J) Contact lens fitting and 
evaluation. The previously described system of variable manipulation 
was applied to these three subsections as well. 
The slides were evaluated by the investigators without knowledge 
of the conditions they were taken under. T~ese investigators cat-
egorized the slides as to their desirability and then referenced back 
to the conditions they were taken under. In this way the variables 
were systematically examined with limited experimenter bias. 
In addition to the actual techniques for successfully taking oc-
ular photographs with this system, a section on slide organization and 
storage was explored and is described in the appendix titled "Film 
and Information Storage." 
Techriigues for Dhoto-Documentation 
The illwninations, settings and techniques described in this manual 
are meant as a guideline for a practitioner to begin taking successful 
ocular photographs. The practitioner must be aware that no two situations 
call for exactly the same techniques and illuminations, but if this manual 
is used as a guide the practitioner can develop his individual skills for 
photo-documentation and can then modify the techniques presented to fit 
the particular situation. 
This manual is separated into the seven previously described cate-
gories. At the beginning is an introduction to the general concepts ass-
ociated with the particular structure being documented, Following the 
section introduction is a table that lists specific set ups and tech-
niques for taking photos of these structures. 
The flash settings refer to the Nikon photo flash unit. This unit 
has flash intensities varying from loHest to highest with the increm-
ents listed as 1.0, 1 . L~, 2.0, 2.8, and 4.0 respect ively. The separation 
between the microscope and the illumination is listed as a fraction with 
the numerator referring t o the. number of ~rees from the zero position 
(straight on) the ill~~ination is positioned. The denqminator refers to 
the number of degrees the microscope system is away from the zero position. 
For the purpose of this manual a minus sign in front of the degrees of 
deviation will mean that the movement of the illumination, or the micro-
scope is to the left of the zero position. Likewise a plus sign will 
refer to movement to the right of the 7Jero position . When no illumination/ 
microscope deviation values are presented, the reader should refer to the 
append:i.x of Biomicroscopic techniques for Ocular photography if further 
clarification of the set up is desired. 
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Lids and Adenexia 
The external lids and surrounding tissue provide a non-glossy opaque 
background for taking photographs. Shots taken in this section tend to be 
low magnification survey shots to determine the general appearance of 
the lids or to document the relative position of a structure or growth on 
lids or adenexia. Contour of-any growths or abnormalities should be 
documented as well as their relative size. High magnification photos 
can be taken to document the microscopic appearance. 
ILLUMINATION FILT1 SPEED FLASH MAG. ILLUM/ CM1ERA SHUI'TER SPEED 
and 
PURPOSE ASA HCRO at ¢ flash 
Parallelepiped 64 2.8 N/A 
optic· section 10 ~~ ' --~-
for contour or 200 2.0 to ~4cf-6cf N/A tcTJography 400 ¢-2.0 25x ~-112-\Trs--
---------
1--- - -----·-
64 ~.4-2.0 7 N/A Wide focal for ~10"/ 
to 
....__ ~ 
general survey 200 ¢-1.4 1/15-~/30 
or relative 17x ~ 
position 400 . ¢-1.0 1/30 
-64 2.8-4. -~ 1.5~ 30'/ N/A Direct focal 
parallelepiped 200 2.8 35x y;· N/A -for structure 
resolut i on 400 2.0 N/A 
Palpebral Conjunctiva 
The palpebral conjunctiva presents a very complex surface that is 
glossy with a background that ranges from transluscent to opaque. In cases 
of abnormalities such a s GPC, the surface is irregular with depressions 
and elevations . Due to the high reflectivity of the conjunctival sur-
face there are inherent problems with reflections that drastically re-
duce the contrast obtained in the photograph. The illumination and mi-
croscope positioning has been determined to partially correct for this 
problem. These authors suggest the use of 200 or 400 ASA to allow photos 
to be taken without the use of the flash, and hence to minimi7.e the 
intensity of these unwanted reflections. The irregularity of the sur-
face of the palpebral conjunctiva precludes the use of high magnification 
for general shots. Since as increase in magnif ication causes a decrease 
i n the depth of focus obtained on the finished photo, the practitioner 
must be careful to frame the shot exactly as he or she wants it espec-
i ally at the higher magnifications. 
ILLUMINATION 1 FILM SPEED FLASH i'1AG ILLW1/ CAMERA SHL"'TER SPEED 1 
and 
PURPOSE ASA M!CRO at ¢ flash I I 
-----
~ -
-
- ---
···--·-----· r- --··----·-- ··-· --- j 
Wide focal for 64 ~.0 -1.4 +~5-20/ N/A i 7 I general s urvey ·-
or rel~tive 200 0-1.0 to 1/30 i 
position 400 0 17x ¢--t-5 -- --------! 1/30-1./45 
------------- -~· ---- . ---- ·- ---- - ------------ -1--------- 1 
64 .4-2.0 +51 N/A I Parallelepiped 10 I I \ 
optic section 200 1.0 t o N/A I for contour +J) I I 
400 0-1.0 25x 1/1. 5-1/JO 
' 
--- -·- -----
-- ------ -·---··· -----------·- 1--- ------ --------· --------1 
Direct focal 64 .ll-2.0 N/A 
-aa,rall el epi ped 200 .O-L4 J5x !15/ NIA f0t' structure ¢ I • 
·-------1 resol~tion 400 ~. 0 N7A 
-
----- --··---
i 
Sclera/Bulbar Con,iuntiva 
The bulbar conjunctiva is similar to palpebral conjunctiva in the 
difficulties associated with photographing a highly reflective surface. 
The bulbar conjunctiva presents additional considerations due to the high 
contrast background of the sclera. The authors again suggest the use of 
the faster 200 and 400 ASA film to facilitate non-flash or low flash 
photo-documentation. The practitioner must reall7:e that a light ;neter 
will take the average luminance over a specified area. Therefore , using 
the automatic exposure available with most 35 mm SLR cameras will result 
in too fast of a shutter s peed selected by the camera causing an under-
exposure and loss of detail of the structure to be photographed. The 
reader is advised to use the camera shutter speeds suggested by these 
authors as an initial guide and then modify the settings after review-
ing the i nitial photos. 
ILLlft1INATION 
and 
PLRPOS :.:: 
·FILM SPEED 
ASA 
1-------- --
FLASH I MAG ILLillof/ ] CAMERA SHUTTER 
. I 
SPEED 
lUCRO I AT ¢ F'LASH 
64 -( - ---------- ,-- --- --- -- ---- -
Wide focal for ------------"-~ :..• 0;::___1r7. 1 C/+10 L ------ - -- ~ 
general survey - - 200 _  lo __ ::- .. 1 ~ O . - 7X - ___1/....J..,1 .5"""-::....:1+/..,J;Ja...___ _ _ 
1----____ _ 4_,_,o'-"o'----_.; o 114 s-1 I 6o 
64 '14 ')(\ 
--- :--..L---=-..&.D.'. o-2 5]( + I 
200 :1.0 -1.4 5 +JO 
1-------
. - ' 
I 
-- - I 
Parallelepiped 
4';.-.Q:t' c~tg:~~ ·8-"' 
ifocunient~ non 
400 0-1.0 1115 - ~ 
Indirect , ; -____::6J..:...:~ __ _j_ 1. 4 
parallelepiped _ __,2,.,0'""'0 ___ L ). 0 - 0-25X ~101~ j 
for vasculature 
400 0-1.0 •11 5 1----------.......:..---=---=-.;:....:::..._--+- -~---- __ .....::~-"- ----------
transillum. • 64 l 2.8 ==l 
. for pterygium ·-"-'2o ..... o..__-'j--~~---· 0-1 7X :!:5-.!.190 d_efinition ;1 4 2 0 - .;--------
lJ.QO i • -· • r- - -·--------'-" ......... ---.-----+-------l-----+- - - t 
Direct focal f.J.J. I 2 · 0 
for structure ?nn :1.4-2.0 
resolut ion 
J.5X 
400 1 ,Q ·1 .4 ... ------------~~~----~~~~~-L--~~L---------------~ 
.. 
Limbus 
The limbus is an area by definition, that is the transition zone 
between the transparent cornea and the opaque sclera. This results in 
different exposure requirements for small changes in microscope/camera 
orientation especially at the lower magnification settings. Since both 
cornea and sclera will be in the field of view, the highly reflective 
sclera can cause problems with picture washout as loss of contrast in the 
area desired • The practitioner is advised to ~ean toward the lowest flash 
setting that will provide an adequate picture so as to increase contrast and 
reduce the intensity of the unwanted reflections. Likewise it is suggested 
that a fast film be used to minimize or eliminate the flash altogether. 
Parallelepiped 
with slit 
tangential to 
limbus for 
!general survey 
64 
200 
.,...._ _______ _ L_ __ -----~ 
: I 
400 
I 
: 0-1.0 ; 
lUCRO AT ¢ FLASH 
-·- ---------------------------1 
_J-j~2_ __ 
1/JO ----·-1 
---~···~· ··---·--~ ------:---- ---·}------- - --- - --t 1------ ---------
J 
Indirect focal ....U.....4 2 0 1 I I parallelepiped --- - : · = _,_ -: j ------ I 
for limbal QQ _____ L~ 0-1_._~~17-25X ~10/~ ____ ---- ------------ ----l 
r tran~~: ~:;~~one~------~_J-otJoi! __ Q ...... _---~--- ~----_---_-.... t-.:::.2-~.-::~:::.:.-·:-.:4_.L __ --~:0---2: i~----------· j 
. limbal vessels 4 - 2 • 0~ 10-25X 4 
1--------·r _@_Q __ _ 
Specular 
reflection for ~ 
peripheral 
endotheli urn 
64 
: L_0_-:1.4! I 
r 4:o I J5X fspec. 
i I ~ lreflec-
l tion 
-- ] _________________ _ 
- -- ·· --------- -- ------------
j 
___ _ I 
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Photographing the Cornea 
The cornea, unlike the lids and sclera is a semi-transparent 
structure and as such requires special considerations in terms of photo-
graphy. In general, the corneal processes which require photo-documentation 
are those which alter or threaten to alter the transparency of this struc-
ture. Different conditions or processes tend to alter the transparent 
quality in different ways, therefore they require different techniques 
of illumination for optimal recording. 
Opaque structures such as scars, foreign bodies and some types of 
ulcers may be photographed using direct focal illumination and relatively 
low strobe intensities. This is possible due to the high amount of contrast 
and reflectiveness of the structure as opposed to the surrounding media. 
The photographer should begin at low to medium strobe intensity level, 
varying the level slightly as magnification or slit width is varied. 
Opaque structures may also have transparency changes occuring in the 
surrounding ~edia that direct focal illumination may not delineate. It 
is often very useful to perform retro-illuminations to determine the 
full lateral extent or width of the transparency changes . Generally 
the greater the distance from the opaque structure the more subtle the 
transparency changes become. Indirect retroilluminations are slightly 
better than direct retro-illuminations as the changes become very subtle. 
One of the best methods of including this information into a single photo-
graph is to position the opaque strucure and the immediate area in a direct 
retro-illumination while the more peripheral subtle areas are illuminated 
with indirect retro-illumination. 
The photographer should remember that as he switches from the direct 
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focal illuminations to the retro-illuminations especially indirect-retro-
greater levels of strobe intensity are required for correct exposure levels. 
When opaque areas are really only semi-opaque or translucent it may be use-
ful to record the depth or contours of the area by using an optic section. 
If the slit lamp is capable of slit rotation, utilize this feature to in-
clude the maximum amount of information in the photograph. Remember to 
record such changes in the film log book to facilitate identification and 
orientation at a later date. 
The photographer may also elect to instill fluorescein dye in order to 
study d.Yt retention or pooling. Pooling represents changes in the corneal 
topography, such as depressions or elevations where dye tends to collect. 
To photograph these fluorescein configurations adjust the strobe intensity 
to maximum, reduce the magnification to a low to medium level and open the 
slit aperature to diffuse illumination.(We suggest the maximum strobe 
setting due to the poor fluorescein excitation of the Nikon's cobalt 
filter, if the biomicroscope the reader is using performs more efficiently 
try bracketting the strobe intensity for best results.) 
Rose Bengal may also be selected for use in studying the process of 
the transparency changes described previously. Since Rose Bengal stains 
dead cells the extent of cell destruction can be observed and recorded. 
This information about the extent of cell death, due to the offensive 
mechanism may be useful when observing the area at a followup.visit to 
determine the extent of healing or progression during that period. Rose 
Bengal stain has a pinkish red color which provides excellent contrast 
to the cornea or scelera for photographic purposes . Due to the high degree 
of cont:-:-ast low strobe intensities normally suffice unless large amounts 
of magnification are being employed. 
Neovascularization is similar to the previous topic of opaque 
corneal structure and many of the same techniques are utilized. The new 
or existing vessels are relatively opaque structures when compared to the 
transparency of the cornea. The presence of the blood vessels also tend 
to cause subtle transparency changes in adjacent portions of the cornea. 
While the vessels may be photographed using direct focal illumination 
for the best results record the position and extent of neovascularization 
with the retro illuminations. For orientation purposes it is advisable 
to take low magnification diffuse illumination photographs at the time the 
more specffic or higher magnification photographs are taken. These ob-
servers found correlating the log book description and the specific nee-
vascularization photog£aphs to be somewhat confusing at times. The use of 
low mag., diffuse illumination photographs greatly facilitated proper 
correlation. An optic section may also be valuable in determinipg vessel 
width, depth and contour changes that may be associated with the neovascu-
larization process. 
?igment deposits or deposits of other materials may tend to show up 
in . cases of iris atrophy 5 exfoliation of the lens, uveitis and other 
ocular conditions. In the early stages,changes associated with these 
conditions may not be extremely apparent with direct focal or diffuse 
illuminations. To detect and record these early changes retro-illuminations 
are usually quite successful. It may also be useful to utilize specular 
reflecUons techniques to define the structures adhering to the posterior 
corneal surface. Tangential illumination may also enable sufficient 
contrast to observe and document such changes. 
Wben pigment is observed on the posterior cornea or in the anterior 
chamber it is important to inspect the iris for signs of thinning, using 
transillumination or retro lental illumination techniques. It is also 
adviseable to inspect and document the patency of the filtration angle 
with a gonio lens. Corneal edema is another aspect of altered corneal 
physiology that deserves attention. Edema may be present at different 
levels of the cornea and be due to various mechanisms affecting corneal 
hydration. 
Edema associated with the corneal epithelium is the tYPe that may 
be considered most commonly due to hard contact lens wear but it may 
also be due to other conditions or diseases. This type of edema is usually 
observed and documented using low magnification levels. An excellent 
method of defining this edema is to use sclerotic scatter or split limbal 
illumination. Sclerotic scatter and split limbal illumination utiliz~ 
the principle of light scatter due to changes of corneal transparency 
to detect corneal edema. Sclerotic scatter illuminates areas of corneal 
edema and allows them to be viewed or photographed as hazy areas against a 
dark undefined background. Split limbal illumination allows the photographer 
to photograph the areas of light scatter due to corneal edema against an 
illuminated background. Split limbal and sclerotic scatter may be com~red 
to direct retro and indirect retrc-illuminations respectively in the way the 
background illumination is manipulated for contr ast purposes. 
Low magnification is generally used for sclerotic scatter and split 
limbal photographs to allow the entire corneal surface to be viewed:to 
increase the depth of focus thus allowing the entire curved corneal sur-
face to be in focus and also to utilize lower levels of strobe intensity 
in order to bracket exposure levels. Generall~medium to high strobe 
intensities may be necessary in order to maintain proper exposure levels 
due to the low levels of light scattered by these edematous structures. 
Retro-illuminations either direct retro or indirect retro may also 
demonstrate the edematous areas. Under the retro-illumlnatlons the edema 
may appear as tiny droplets with a glistening nature. It may be difficult 
to record this t .ype of edema with the retro-illuminations due to the low 
light levels available for focusing. 
. ... . 
Stromal edema may be observed and photographed with direct focal 
illumination or retro illuminations. The edema is usually detected as very 
minute distortions in the otherwise smooth refracting surface of the cornea. 
Medium levels of magnification and medium to high_ level s of strobe inten-
sity are most often used . 
The striae may be photographed successfully using direct focal,di-
fuse)specular reflection or retro-illuminations. Best results are usually 
obtained with the retro-illuminations due to increased contrast. It is 
advantageous to position the observation system to include a background of 
high contrast to make the striae more visible and distinct. If it is 
difficuit to position or compose the photograph in this way try using a 
specular reflection from the posterior corneal surface, the increased light 
may facilitate the recording of these minute structures . 
Corneal edema due to a compromised endothelial layer usually appears as 
very t iny water droplets . The endothelium may appear to have striae or 
guttata present in the edematous region and the posterior surface of the 
cornea may be greatly swollen. This swelling of the posterior cornea may 
be observed with an optic section that is set at zero degrees while the 
obser vati on system is swung out temporally to a tangential position. 
The endothelial edema may be observed or photographed using specular re-
flection or retro-llluminations. Medium to high magnification and a high 
level of strobe iQtensity is definitely needed for proper exposure levels. 
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Endothelial ?hotogr~ 
Photography of endotheliwn is quite good through the use of 
this system. This method is the only suitable method of taking 
endothelial photographs through an ordinary slit-lamp. High levels of 
magnification (JJX) are necessary in order to gain any resolution of 
the endothelial tissue. This method allows the use of all the magnifica-
tion available to the slit lamp. 
The proper film speed (64 ~SA) is important in order to maintain high 
resolution after the image is enlarged to usable magnification. Endothelial 
photography utilizes the concept of specular refl-ection in order to re-
solve the surface features of this layer. 
To set up the photograph separate the illwnination and observation 
system by at least 45 degrees. Adjust the slit width to a fairly narrow 
parallelpiped,usually less than 1 mm wide. Locate the specular reflection 
on the corneal surface and move the parallelpiped so that is overlaps the 
specular reflection. The overlapping process can be achieved by-.moving 
the parallelpiped using the slit lamp joy stick or the specular reflection 
can be moved towards the parallelpiped by having the patient change fix-
ation. The position of focus is now moved from the anterior corneal sur-
face to the posterior corneal surface by focusing on the posterior portion 
of the specular reflection. At this point the specular reflection o6f the 
posterior surface should appear to have a brass or copper type coloration 
and the observer should be able to see the hexagonal arrangement of the 
endothelial surface. 
Due to the high mag (J5X) the depth of focus is extuemely small so 
it is recommended tr~t the practitioner bracket the focus by taking at 
least two or three photographs of this endothelial area. If more per-
ipheral portions of the endothelium wish to be photographed it is usually 
necessary to move patient fixation in order to align the system. This 
technique of recording endothelial structure should definitely be prac-
ticed thoroughly before attempting it on patients. The technique also 
requires an extreme amount of patient cooperation and steadiness in order 
to achieve optimum quality. 
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Contact Lens Fitting and Evaluation 
Before the initial contact lens fitting a thorough slit lamp 
examination is most important in determining patient suitability and 
ocular health. The practitioner should be observing the presence of 
any eye abnormality, disease, condition or problems. The practitioner 
should also note the condition of the cilia, lids, lid margins, tear 
quality and extent of blinking as well as conjunctival vasculature in-
jection and corneal physiology. The time taken at this point to in-
sure proper health and suitability may save the doctor and patient time 
and money in the future. 
?hoto-documentation can greatly aid the doctor in both management 
and care of the prospective contact lens patient. ihotographs can be 
used to facilitate the explanation of a condition or a concern the 
doctor may have for the patient, they may be used as a baseline measure 
of eye health while providing follow-up care in the future and it is 
a method that allows the patient to observe the level of care being 
provided. 
Photo-documentation can also be utilized when fitting contact 
lenses. A low magnification, diffuse illumina-tion photograph. can 
record the normal positioning of a lens. lf the lenses happen to be 
prism ballast and/or truncated lenses the orientation of the lens 
to be ordered may be determined by measuring the original lens 
orientation from a photograph. 
Fluorescein dye can also be administered to asses the fit of a hard 
contact lens by observing both the lacrimal line referen·ce line relation-
ship and also the fluorescein pattern. To photograph the fluorescein 
pattern with the Nikon set up, open the slit to diffuse illumination, in-
sert the cobalt filter, increase the strobe setting to the maximum level 
and reduce the magnification so that the entire field is in view. The 
separation between illumination and observation systems is not critical 
unless reflections which interfere with information in the field of view 
wish to be minimized. 
'l'o photograph the lacrimal line reference line relationship; instill 
fluorescein in the eye and position the cobalt blue filter in place. 
While the patient looks straight ahead align the illumination system at 
zero degrees and swing the observation system temporally until it is po-
sitioned tangential to the corneal surface. Set the strobe intensity to 
maximum (4.0) level, narrow the slit to an optic section and set the mag-
nification at a medium level. Focus the two lines as crisply as possible 
and instruct the patient to stay steady and not to blink. If the amount 
of light available for focusing is too low, position the specular re-
flection on the reference line,this should allow adequate illumination 
without destroying the resolution of the two lines over their entire length. 
The slides taken .can then be projected and measurements can be taken to 
determine the actual ratio. 
Photography ~an also be used to determine if particular portions of 
a lens surface is wetting properly from one visit to the next. 
The amount of staining that is taking place due to lens wear can be 
recorded as well as changes in fluorescein patterns when following ker-
atoconus, orthokeratology or problem patients. The condition of the lens 
may al s o. be documented on the eye as well as off. The photographs can 
record scratches, chips, cracks and deposits due to patient handling or 
misuse. 
ILLUMINATION FOR FILf1. SPEED FLASH MAG. CAMERA SHUTTER SPEED 
CONTACT LENS 
INSPECTION ASA AT ¢ FLASH 
, __ , .. 
·- --· 
200 4 . 0 7 to 
Wide focal with i 1!Sx. 
fluorescein 400 4.0 I 
200 4.0 10 to 
6ptic section 
for LL/RL 
4.0 i 15x + 400 
- . -~--- ·-··· ·-- - 1,--~- -~···--·-·- -----J...--.  - ... -
-
---·· ............ ------~ .... ~··-- . 
I ' 
' l ' I i f 200 2.8 ' Wide focal for 1 
contact lens I f 
inspection off 
r 
l 
400 2.0 I 1/4 -!/30 of the t eye l 
--
Iris 
The iris present s a relatively easy structure to photograph due to 
it's opaque and non- glossy character. The investigators did not use 64 
ASA film with this s truc t ure because it was felt there was not enough 
exposure when doing retro shots off of the retina . This film would be sat~ 
isfactor y f or taking overall shots ·or resolut ion of structure but is not 
discussed her e . 
The Nikon s t r obe is a balanced light acceptable f or use with daylight 
films. The t ungsten lamp of t he i llumination system alone will not give 
t he proper color rendition of the iris . Therefore the lowest flash 
setting acceptable s hould be used. If the practitioner wants to take non-
flash iris photos he or she would be advised to experiment with the 160 
ASA Tungsten balance film offer ed by Kodak. 
In most instances 1 excl uding retro shots, the microscope system 
should be kept close to the zero position to minimize depth of focus 
~roblems, especially at lower magnifications . 
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Lens 
The lens is a transparent structure that contains many possibilities 
for photodocumentation. Vacuoles, opacities, cataracts and the sutures 
are translucent or opaque structures than can be relatively easily 
photographed. In addition anterior lens surface topography can be docu-
mented by photographing the lens shagreen. A rule of thumb when deal-
ing with the lens is that underexposure j:-; tl:e Post common downfall, It 
is difficul:: to ove·,~uX:lJOBA a le::1s si'wt except possibly in cases ofmature 
cataracts that will scatter and reflect the light. 
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Discussion 
As with any new optometric tool the practitioner must become 
acquainted with it through practice to become proficient with its• use 
Only through this practice will consistent and reliable results be real-
ized, 
There are a number of additional considerations the practitioner 
needs to contemplate prior to setting up a photo slit lamp. The first is 
which type of slit lamp is utilized, The Nikon used for this research 
proved to be an adequate system but it does suffer from some flaws. The 
unit is bulky and reaching all of the controls while lining up a shot 
through the camera can prove to be difficult at times. The zoom optics 
allowed f or the shot to be framed exactly as wanted and did help with 
camera orientation and focusing ease. Due to the inherent nature of the 
zoom system ,with the extra lenses it has, optical resolution was comp-
romised to some degree .. A fixed lens system may be slightly more diff-
icul t to use but the s uperior optics are worth consideration. 
The cobalt filter system of the biomicroscope should be evaluated 
as t o its ' efficiency in exciting fluorescein. The Nikon cobalt system 
is low in its efficiency for fluorescein excitation and1 henc~ even at 
high f lash exposures underexposure was constantly a problem. 
Some thought shoul d be given to the camera body chosen. Interchange-
able f ocus ing screens would be an asset to the photographer as the ground 
glass/spl it prism screen that comes with the camera would be better re-
placed with a clear screen for ease in focusing ocular structures, es-
peci ally endot helium. A data back would aid in recording and organizing 
t he slides and cut down on extra work catalogueing the slides, 
The practitioner may also want to consider the use of an autowind 
s ystem wi th external shutter releas e . This helps to capture the photograph 
desired and minimize camera/slit lamp movement. 
Onc e photo-documentation is used to a certain extent in the prac-
-~ 7-
tice , using bulk film becomes cost efficient. Savings of over 50% can be 
realized by rolling up ones own film. This is a simple procedure that demands 
a minimum of equipment and quickly pays for itself. 
The practitioner out in an average family practice may be interested 
in photo-documentation by questions as to whether it is cost efficient. 
If photo-documentation is used as a service to supplement the visual exam-
ination, then the charge should be reflected in the patient bill q5 with 
tonometry or visual fields, Documenting ocular findings can also great-
ly increase practitioner to practitioner communication especially in re-
ferral cases. The docQ!entation of pre-contact lens ocular status can aid 
in following the sometimes subtle changes associated with long term wear 
of the lenses. This can also serve as important documents in the event of 
future patient problems or litigation concerning a case, 
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Ada~tor Specifications and Set up 
The camera adaptor for the slit lamp is at the center of this pro-
ject. Without this adaption system the practitioner is limited to the 
factory made slit lamp which is both more expensive and restricted in usage. 
The method used to determine the correct dimensions for the slit lamp 
adaptor is similiar to that explained byG arris and Harmon for designing a 
;.)entor camera adaptor. The focusing rod is inserted in place and th~ 
ocular o·~ the slit lamp is slid out of the housing to gain vergence. The 
camera, dth its lens removed: is then held up near the ocular at the propel" 
distance so that the image of the focusing rod is focused in the camera. 
It is often necessary to experiment with different camera distances and 
ocular adjust~ents to obtain the optimum length for the adaptor. 
To employ the adaptor · , remove one of the eyepieces from the slit 
la11p and insert it into the camera adaptor. Now slide the camera adaptor 
over the end of the ocular housin6 on the slit lamp and· push the ocular 
as far as possible into the housing. Tighten all screws that secure the 
ocular and adaptor in place and. l1lount the camera to the adaptor. 
The earner~- slit lamp arrangement should now be focused in order to 
ensure that the illumination system and observation system focus a,re 
coincident . This i.s accomplished by inserting the focusing rod and pi v-
oting the camera on the ocular housing of the slit lamp until the proper 
focus is achieved. The observer may wish to loosen the three screws on 
the slit lamp end of the adaptor to orient the camera back to its usual 
position. (Don't forget to retighten screws). lf you have a strobe unit 
available, with the camera or the slit lamp connect the synchronization 
cord to the camera. 
with the oculars separated to the maximum position available,rotate the 
camera back to a vertical orientation. With the camera positioned ver-
tically it is now possible to position the slit lamp to the general area 
and achieve a gross focus using the free ocular. 
After preliminary positioning is complete, rotate the camera back 
to its horizontal orientation. Final focusing is achieved with the joy 
stick while looking through the view finder of the camera. 
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Film TyPes and Sui tabili t,y 
The subject of film has been explained ouite adequately in earlier 
projects , particularily by Puckett and Nelson. Since this project is 
designed to be a general guide for someone interested in beginning slit 
lamp photography the subject will be briefly discussed . 
The film choice for general slit lamp photography is one which is 
fast but still high resolution . A fast film is one which is very sen-
sitive to low levels of light. This is expecially important in situations 
where a flash is not being used . As films of f aster speeds, or higher ASA 
are used the grain of the film becomes more coarse. Coarse grain in the 
film reduces· the resolution. The limit for high resolution and high ASA 
appears to be approximately 400 ASA. Lower ASA films may be used for 
slit lamp photography when higher levels of resolution are desired but 
ASA ratings of 200 and 400 are acceptable for most conditions. The 200 
19 
ASA f i lm may also be pushed processed to 400 . _ 
A film of much slower speeed has qualities of higher resolution, this 
may wish to be used in cases where enlargements are used to increase 
magnification. An example of this type of use is for photographing corn-
eal endothelium,(A film of 64 ASA is often used.) 
One other choice the photographer needs to make is whether to use 
slide or print film. Each type of film has its own advantages and dis-
advantages. With print film additional projection equipment is unnec-
essary and patients can hold the photograph in hand;making it easier for 
them to ask questions while pointing to specifd.:c structures. 
Slides are more convenient for demonstrating and explaining to 
large groups of people. i~gnification can be altered by varying projec-
tion distances. The cost of purchasing and developing slide film is 
much less than that of print film. 
Biomicroscopic Techniques for Ocular ?hotography 
The following description of illuminations is meant only to re-
inforce or refresh the training that the practitioner has received in 
biomicroscopy. For a more thorough explanation it is suggested that a 
text or manual on biomicroscopy be consulted. ~n excellent text by 
Roy H. Brandreth entitled "Clinical Slit Lamp Biomicroscopy" is re-
commended. 
A brief explanation of the illuminations, including their pro-
cedure and principle uses will be outlined for the general categories 
of illumination, 
I. Diffuse Illumination: 
1) :>roc·edure- A wide beam of light is projected towards the 
eye at about 45 degrees to the observation system. The 
microscope is at a lower magnification, directed straight on 
or nearly so to the patient's eye 
2) Principle Uses (a) Survey illumination-Provide general over-
view. 
(b) Orientation for practitioner before re-
ducing width or increasing magnification. 
(c) Contact lens observation of movement 
and positioning. 
II. Direct Focal Illuminations- Illumination and observation systems 
are simultaneously focused on same object. 
A) Parallelepiped 
1) Procedure; Hedium to broad beam is projected towards the 
eye at an angle of at least 45 degrees with respect to the 
observation system. Any level of magnification may be used 
tg Qb@@!'Yit 
, ''. 
2) Principle uses; (a) General survey illum 
(b) Detection and study of opacities 
B) Optic Section 
1) · Procedure; Narrow beam is projected towards the eye at 
an angle of at least 45 degrees with respect to the obser-
vation system. Moderate to high magnification is usually used 
to observe. 
2) Principle use; 
(a) To determine thickness or depth 
C) Conical Beam •. 
1) ?rocedure; Moderate beam width and height is directed 
towards the eye at approximately a 45 degree angle with 
respect to the observation system. Low to moderate mag-
nification is used to observe, 
2) Principle Use; (a) Detect or observe particles floating 
in the anterior chamber. 
III. Indirect Illumination 
1) Procedure; !1edium width beam is projected at the eye at 
an angle of at least 45 degrees; with respect to the ob-
servation system. Illumination mirror out of click stop 
so that the area immediately adjacent to the illuminated 
area is observed, with low to medium magnification 
2) Principle Use; Limited value in biomicroscopy. 
IV. Retro- Illuminations 
Structures are illuminated by light reflected from deeper struc-
tures. In most cases this refers to light reflected off the iris but 
this term may also be used to describe illumination in which light is 
reflected from the posterior lens s~face and the retina. 
... 
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A) Direct Retro-Illumination 
1) Procedure; 1edi um width beam is projected at the eye at 
approximately a 60 degree angle with respect to the obser-
vation system. With the object of interest in focus}the 
illumination mirror is moved out of clickstop so that an 
area directly behind the object of interest is directly ill-
lli~inated. Any level of magnification may be used, usually 
moderate magnification levels are employed. 
2) Principle use; To delineate the full extent of transparency 
alternating mechanisms in a .. transparent medium. 
B) Indirect Retro-[llumination 
1) ?rocedure; .r1edium width beam is projected at the eye at 
approximately a 60 degree angle with respect to the obser-
vation system. With the object of interest in focus, the 
illumination mirror is· moved out of clickstop. An area ad-
jacent to the directly reflected area behind the object of 
interest, is used for illumination. Generally moderate 
magnifications levels are employed. 
2) 'rinciple Use; To delineate the full extent of transpar-
ency altering mechanisms in a transparent medium. 
V. Specular Reflection 
Light directly reflected off a surface is used to study that 
surface for irregularities and consistency. 
1) · ?rocedure; i1ed1um width beam is projected, toward the eye at 
approximately a 45 degree angle with respect to the observa~ 
tion system. The parallelepiped, formed by this medium width 
beam, is moved toward the reflected image of the illumin-
ation system, until they coincide. 7edium to high levels of 
magnification are used to study the reflected light which is 
seen in only one ocular of the biomicroscope at any time. 
2) ?rinciple use; To study the surface structure of transpar-
ent tissue~(at an interface between optical media) 
VI. Sclerotic Scatter (Also known as dark field biomicroscopy) 
Light internally reflected by the cornea is used to study corn-
eal structlires which scatter light. 
1) Procedure; r1edium to broad beam of light is directed at the 
limbus at a. large angle to the observation system. Low 
magnification is used to study the areas of the cornea which 
scatter light. It may be necessary to move the mirror out 
of clickstop to allow more convenient viewing. 
2) Principle use; 
To determine areas of corneal compromise by detecting light 
scatter from the cornea. 
VII Tangential Illumination 
1) ?rocedure; 11edi urn to wide beam is directed from a very 
oblique angle almost parallel to the iris surface. Low mag-
nification i.s used to view the illuminated areas 
2) Principle use; To study contours and structures of the iris 
and cornea utilizing shadow effects. 
·VII Split Limbal 
A combination of tangential and sclerotic scatter illuminations. 
1) ?rocedure; 
A !1edium to broad beam is directed from a very oblique angle 
-almost parallel to the iris surface. The beam is directed at 
the limbus, part of the beam shines tangentially on the iris, 
part of the beam creates sclerotic scatter. Low magnification 
is employed. The illumination mirror may have to be moved 
out of clickstop position. 
2) Principle use; To observe any areas of corneal compromise. 
Film and InfQrm~tiqn Storage_ 
- ·-- -
There are numerous ways to store slides for future reference. 
The slides may be protected in transparent slide sheets, such as the slides 
involved in this thesis. The slide sheets may then be mounted in bind-
ers or filed in filing cabinets. The slides may also be stored in slide 
trays or in slide file boxes. 
When prints are desirable both the print and negatives may wish to 
be stored for future reference. The negatatives are often stored in 
transparent sleeves in filing containers . The prints are commonly 
mou11ted in transparent sheets and stored in filing cabinets, binders or 
in patient files. 
The need for proper photographic storage is as important as the need 
to take photographs for documentation purposes . Hany of the photographs 
taken become more important and valuable as they grow older. Well re-
corded photographs capture the appearance of a condition at a point in 
time and allow comparison at a later date. This means that the photographs 
must be preserved, in good shape;. for this length of time in order to have 
their maximum value to the doctor and patient. 
The ideal enviroment for preseving these photographic materials 
(including slides, prints and negatives) is clean, dust free, dark or 
reduced illumination, humidity controlled, easily accessable and free of 
chemicals or fumes. A dustyldirty enviroment may cause scratching or 
discoloration of the materials. l1oisture can promote mold growth or 
result in warpage, r·1a.ny common cl eaning, painting or adhesive products 
can damage these delicate photographic materials. Even the chemicals 
released by a ~~rdboard box may result in damage. 
These authors recommend a three component organization system 
consisting of log book, files and index system, 
The first part is the log book, this contains the pertinent data 
associated with the photograph. Such information includes film roll 
number, type of film, name of patient, date, description or reason for 
photo, location on which eye, strobe setting, magnification, photographers 
initials and filters used. lt may also be useful for the practitioner to 
include a grading or critique system and whether the phogoraph was suit-
.able for filing. 
When the film is returned from the fUm processor, the photographs· 
are identified, critiqued and selected for suitability. The suitable 
photographs are labeled with a binary code consisting of a letter or 
letters and a nlli~ber . The letter represents the time the photograph 
was returned from the film processor and the number represents the se-
quence in which the photograph was accepted for the filing process. On 
each photograph a very brief description is written on the edge.for quick 
recognition. 
The index system consists ~f a set of index cards categorized al-
phabetically according to the condition, disease or response represented 
in the photograph. lf more than one condition is represented in a single 
photograph then a card or a cross reference may be filed for each cate-
gory present. All pertinent information is transferred from the log book 
to the i ndex card, including the code. An index card is also placed in 
the patient's file, the information on this card contains only the date, 
code nQmbers and general category each photograph is filed under, 
Sa~ple index card 
B4 
TRAUMATIC HYPHEMA temporal limbus o.s. 
NAME&John Jones DATE:7/28/8J CASE FILE:9012 
MAG:16x FLASH:2.0 Diffuse focal lllum. 
Traumatic hyphema. o. s . due to raquetl:all injury. patient 
seen 3 hrs. after accident. Referred: Dr. J. Johnsan,H.D. 
Slide r------
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Additional Techniques for Ocular Photography 
Cross Polarization 
Besides the positioning of the light source there are other methods 
of controlling or reducing the bright specular reflection from the ant-
erior cornea or contact lens surface. One very good method of reducing 
this reflection is by employing cross-polarization. 
To achieve this cross polarization effect. a polarizer is inserted 
into the slit lamp's illumination system. so that polarized light ill-
uminates the eye. Somewhere in front of the earner's film plane another 
polaroid, the analyzer is placed with its axis of polarization 90 degrees 
away from the polarizer. The theory behind cross-polarization is that the 
light directly re~lected from the anterior surface will remain in the same 
axis of polarization as the illumination beam. Since this light is now 
polarized 90 degrees away from the axis of the analyzer the light can 
not pass through. Any light which passes into or through the cornea be-
comes depolarized and a portion of the diffusely reflected light may 
pass through the analyzer . 
While cross polarization has been used in photographic printing and 
copying to reduce reflections. the use in ocular photography has only 
been recently examined . Kawara and Obazama developed their cross pol-
arization techniques for Zeiss and Goldmann slit lamps to reduce specular 
reflections in retro illumination photographs of cataracts. Since these 
authors are working with the Nikon slit lamp a cross polarization system 
was developed for this slit lamp. The polarizer is r~serted into the 111-
~~ination system by first removing the slide bar containing the filters 
for the slit lamp. The slide bar is easily removed by removing the chrome 
handle from one end and sliding the bar past that end. The polari7er is 
then slid into place with its handle protruding from the slide bar open-
ing. The analyzer is another piece of polaroid material that is mounted 
inside the camera adaptor, held in place with either pressure or some 
adhesive. 
Once the photograph is composed and focused the final adjustment for 
the cross-polarization is made by rotating the handle of the polarizer until 
maximal reflection extinction is achieved. 
Drawbacks of the cross-polarization system include a drastic reduc-
tion, three f-stops or more of light available for photography. This is 
due to the fact that not only is the specular reflection greatly re-
duced but so is any light that is diffusely reflected and removed by 
the analyzer to produce polarized li~ht at the film plane. The polar-
izing filters cast a blue-violet tintthat may alter the true color 
characteristics of the subject. Interference between polarized beams of 
light can also produce photographic artifacts. 
Fill Flash 
A background or fill flash may also be used to supplement the light 
available with the illumination system. It may be used to slightly light-
en a photograph in which a slit is being used as the main illlli~ination. The 
fill flash is primarily used in situations of diffuse illumination in 
order to allow shorter exposure periods. It may also illuminate per-
ipheral areas of the subject and provide a larger useful field of view 
especially in very low magnification situations. The fill flash can be any 
type of external strobe unit available for cameras. An inexpensive bounce 
type strobe is highly recommended for the practitioner due to the con-
venience. The flash is usually mounted to a flash shoe on the slit lamp 
table and angled up1;ard at the subject. A bounce type strobe can be 
conveniently angled and positioned to obtain the best possible illumin 
ation. 
The external strobe unit is usually directed so that illuminates the 
subject either from below or from the temporal side. The flash reflections 
tend to be found in the area of the cornea that the strobe is directed 
from. The inferior cornea is a preferred location for reflections, 
in thi s area reflections are less likely to interfere with information 
in the photograph. It is very easy to forget about the reflections that 
are caused by the external flash, the light from the flash isn't seen 
by the photographer until the instant that the photograph is takeQ. 
The reflections can easily be positioned by the photographer if he is 
aware of their location before taking the photograph. A simple way to 
help the photographer realize where these reflections will be located is 
to attached a small light source to the strobe unit that is on while the 
photograph is being compose~. The reflections of the c0ntinuous light 
source will be in the approximate position of the fill flash reflections. 
If a camera is to be mounted to a slit la~p that does not have a~ 
internal strobe unit attached, there are three options available to the 
photographer: J.) .?urchaze a strobe unit designed for or compatible with 
the slit lamp, 2) Design a strobe unit to adapt ;~to the slit lamp's 
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existing i1lurnination system, as Garris and Harmon have demonstrated, 
3) l.Jtiltze the illumination system of the slit lamp as the only ill-
umination sources and use longer exposure periods. 
l1any very acceptable photographs may be taken without the use of an 
internal strobe unit, making this the most simple and inexpensive method 
designed to take slit lamp photographs. If this becomes the method of 
choice or necessity it is recommended that the photographer makes use 
of a camera back which offers either automatic features or an illuminated 
internal light (exposure) meter for proper exposure selection. The use 
of sensitive film of high ASA rating (400 ASA) is necessary to make 
optimum U;~e of available light. In general, best results may be 
expected if photographs with this method be limited to: 1) Anterior or 
superficial structures of the eye 2) Low to moderate magnification 
J) Diffuse to moderate width illumination 4) Very distinct or reflec-
tive features. 
The main problems encountered in slit lamp ?hotography without the 
use of internal strobe, center around the need for long exposure per-
iods. The shutter speeds necessary to photograph narrow slit or optic 
sections are as slow as t to 1 second. When slow shutter speeds are 
utilized patient fixation and stability are crucial to image quality. 
Any movement tends to create photographs that are out of focus and · 
blurred. The high levels of light needed to illuminate the subject 
can cause discomfort, which reduces patient cooperation. For the same 
reason that patient stability is imp :::rtant, camera and slit lamn movements 
must also be controlled. One valuable method of controlling camera 
movement during ~n exposure is the remote or cable shutter release. 
Color character:tstics, especially compared with those of strobe expo-
sure may also bP, affected due to long exposures and tungsten illumina-
tion properties, The photographs may appear to have a slight reddish 
tint as compared to photographs taken using a strobe. 
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